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[Abstract] Objective To determine the function of potassium channel in KCNQ2 G271V mutants of benign

familial neonatal convulsions. Methods
pcDNA3-G271V-KCNQ2 and pcDNA3-WT-KCNQS3.

assessed using the whole cell patch clamp technique.

Results

HEK293 cells were transfected with pcDNA3-WT-KCNQ2 and / or

The potassium channel function of G271V mutants was

G271V mutants did not show currents in the

transfected HEK cells, inducing large depolarizing shift of the conductance voltage relationship and slowing down

the current activation kinetics. The required current density was (2.4730.41) pA/pF (n=12) for the expression
of G271V, and whereas (20.53%+2.51) pA/pF (n=10,P<C0.001) for Kv7. 2. G271V mutants abolished currents
in the homomeric channel. Kv7.2/Kv7. 3 induced robust current was (123. 68+15.21) pA/pF (n=15) and Kv7. 2/
G271V/Kv7.3 (42.71%6.27) pA/pF (n=10), G271V/Kv7. 3 induced almost no current (3. 74£0. 76) pA/pF
(n=10,P<C0.05), resulting in about 50% reduction of currents in Kv7. 2/G271V/Kv7. 3 in the heteromultimeric

condition. Conclusion The G271V channel fails to open potassium currents in response to depolarization, indicating

a more severe functional defect of the Kv7 potassium channel.
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Fig 1 Electrophysiological properties of Kv7.2, G271V and Kv7. 3 homomeric and heteromeric expressed in HEK 293 cells

A,B: The raw current traces and current-voltage curve expressing of Kv7. 2 and G271V; C,D:The raw current traces and current-voltage

curve expressing for Kv7. 2/Kv7. 3, Kv7.2/G271V/Kv7. 3 and G271V /Kv7. 3, Imaginary line were current densities 50% of Kv7.2/G271V/
Kv7.3; E: Comparison of current densities of Kv7. 2, G271V, Kv7.2/Kv7.3, Kv7.2/G271V/Kv7.3 and G271V/Kv7.3 (n=15). % P<

0.05, ¥ * x P<C0.001
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Fig 2 Effects of G271V on the tail currents of heterozygous heteromeric Kv7.2/Kv7. 3 channels (A) and Boltzmann equation fitting curve (B)
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Fig 3 Current activation kinetics of Kv7.2/Kv7.3 and Kv7.2/G271V/Kv7. 3 channels

A': The normalized current traces; B: The fast time constants (try) 3 C: The slow time constants (tgqow); D: The relative contribution
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